Tissue factor pathway inhibitor gene delivery using HVJ-AVE liposomes markedly reduces restenosis in atherosclerotic arteries.
Tissue factor pathway inhibitor (TFPI), as a primary inhibitor of TF-induced coagulation, reduces neointimal formation and luminal stenosis by inhibiting coagulation and thrombosis after vessel wall injury. Here, we investigated the effect of TFPI gene delivery with a HVJ-AVE liposome vector on restenosis in atherosclerotic arteries after angioplasty in rabbits. We also evaluated the safety of the novel gene therapeutic strategy to prevent restenosis. Local iliac artery atherosclerosis was induced by a combination of balloon denudation and high-cholesterol diet in Japanese white rabbits, which were then subjected to angioplasty. Infusion of an HVJ-AVE liposome containing the TFPI gene or an "empty" pcDNA 3.1 expression vector, or HVJ-liposome vector only, or saline was performed at the site of angioplasty using a Dispatch((R)) catheter. Quantitative angiography and histopathology were performed before and after gene delivery and at 4 weeks follow-up. The safety of the gene therapy was evaluated over a 6-month observation period. TFPI mRNA and protein were detected in local TFPI gene transferred vessels after gene transfer. The mean minimal luminal diameter of the TFPI group was markedly greater than that of the control groups (P<0.01) at 4 weeks after gene transfer. The mean neointimal area, the ratio of the neointimal to medial areas, and percent of stenosis in the TFPI group were all significantly reduced compared with the control groups (each P<0.01). The external elastic luminal area, internal elastic luminal area, and luminal area were larger in the TFPI groups versus controls (each P<0.01). Thrombosis was found in five empty plasmid control group animals, but in only one in the TFPI group (P=0.05). The systemic coagulation status of the treated animals were not significantly changed in either the TFPI group or the control groups; no toxicity was observed after HVJ-AVE liposome-mediated TFPI gene transfer. HVJ-AVE liposome-mediated TFPI gene transfer significantly reduced neointimal hyperplasia, inhibited thrombosis, and attenuated vascular remodeling and lumimal stenosis after angioplasty in atherosclerotic arteries without any significant adverse effects.